, have been implicated in the aetiology of cervical squamous cell carcinomas.2 Although genital HPV infections are sexually transmitted, information on the association between HPV and penile carcinomas has seldom been collected, probably because of the low incidence of these tumours compared with cervical carcinomas.3
Methods-Forty one surgically resected penile carcinomas from the archives at Queen Mary Hospital, Hong Kong, were reviewed and classified into verrucous carcinoma, and well, moderately, and poorly differentiated squamous cell carcinomas. Paraffin wax embedded tumour tissue was sectioned and analysed for HPV 16 and HPV 18 using the polymerase chain reaction with type specific internal probes. Results-There were seven verrucous carcinomas, and 11 well, 17 moderately, and six poorly differentiated squamous cell carcinomas. Six of the 41 (15%) patients had penile carcinoma containing HPV 16 or HPV 18 DNA, or both, with HPV 16 found in four (10%) and HPV 18 in four (10%). The mean ages of HPV positive and HPV negative groups of patients were 68-5 and 57-6 years, respectively (p <0.05). None of the seven verrucous and 11 well differentiated squamous cell carcinomas was positive for HPV. The mean age of patients who had these carcinomas was 52 4 years. As a group, these low grade carcinomas occurred in patients younger by more than a decade than those who had carcinomas of the higher grades ( In the present study, we used the highly sensitive and specific polymerase chain reaction (PCR) to define the association between HPV 16 and HPV 18 with penile carcinomas. Our findings are compared with relevant data reported in other countries and the incidence of HPV 16 and 18 in invasive cervical carcinomas of the local population. To the best of our knowledge, this study is the first large series of penile carcinomas in Chinese patients examined for HPV by this highly specific and sensitive DNA detection method. The following additional precautions were taken to prevent possible cross-contamination between the samples during the PCR procedure: (1) sections were cut using different disposable microtome blades for each sample, and negative control blocks were cut between the cases under study; (2) all the manipulations preceding PCR analysis were performed in a separate room away from the PCR machine; and (3) the PCR products were analysed in a separate room. As a positive amplification control, primers (PCO3 and PC04) specific for human ,B globin gene were used in PCR analysis for all the samples studied, as described by Saiki et al,8 using 56°C as the annealing temperature (for two minutes). The 32P-labelled oligomeric primer RS06 was used as an internal probe to confirm the specificity of the amplified product (110 base pairs). Statistical analysis was performed using Fisher's exact and Student's t tests.
Results
A total of 43 patients were identified as having verrucous or squamous cell carcinoma of the penis in the period 1974 to 1992. The block from one specimen showed no PCR amplification of the fi globin gene. It was concluded that the quality of DNA in this specimen was poor and was thus excluded from the study. Another specimen was excluded because insufficient DNA was left to complete the,B globin PCR. The results of PCR amplification of HPV on 41 specimens were subjected to statistical analysis.
The age of the 41 patients ranged from 29 to 84 years. The mean and median ages of the 41 patients were 59 years. The only nonChinese patient encountered was a 29 year old Vietnamese man. When patients were divided into two groups according to the histological grades of their tumours with their mean ages compared (table 2), the difference was highly significant (p <0 01, t test).
Of the 41 tumours selected, six were positive for either HPV 16 or HPV 18, or both. Table 2 shows the distribution of HPV 16 and HPV 18 in the tumours according to histological types and grades. The six patients who had HPV in their tumours had a mean age of 68-5 years. This was significantly higher than the 57-6 years, the mean age of the group of patients who had no HPV in their tumours (p <005; t test). When the mean age of HPV positive patients were compared with that of HPV negative patients having the same histological grades of tumours, there was no significant difference (p >010; t test). Discussion Different methods have been used to detect type specific HPV in penile carcinomas. These include Southern blotting,910 in situ hybridisation,4111' and PCR. 1-Among these, PCR seems to be superior because of its high sensitivity. Varma et a!12 recently applied both in situ hybridisation and PCR to study the incidence of HPV types in penile carcinomas. The concordance rate of the results obtained by both techniques were high. They found two instances of false negative results of in situ hybridisation in resection specimens and thought that some problems in obtaining optimally preserved tissue in archival resection specimens were responsible. PCR was able to detect the virus in one of the two resection specimens which gave false negative results by in situ hybridisation. PCR alone was therefore chosen for the purpose of the present study.
The prevalence of HPV in the uterine cervix and the strong association between certain HPV types and cervical carcinomas is well documented.'67 A recent study of 45
Prevalence ofHPV in penile carcinoma invasive carcinomas of the uterine cervix performed in our laboratory using the same PCR technique7 showed that 69% and 44% of the tumours were positive for HPV 16 and HPV 18, respectively, while 82% of the tumours were positive for at least one of these two types of HPV. The 10% incidence of HPV types 16 and 18 in penile carcinomas was thus much lower than the corresponding figures found in cervical carcinomas in Hong Kong (p <0'001; Fisher's exact probability test).
The findings suggested that HPV types 16 and 18 were unlikely to have a strong association with penile carcinomas in Hong Kong, and that the aetiological factors for penile carcinomas might be different from those for cervical carcinomas. Table 3 summarises the reported incidences of HPV types 16 and 18 in penile carcinomas. The data we had listed were from Brazil,9-1 the USA,412 14 and Australia."I Brazil has a high incidence of penile carcinoma compared with other countries in the world.3 Hong Kong has a low incidence of penile squamous cell carcinoma comparable with that in Australia and the USA. Our results showed a generally lower incidence of HPV 16 and a slightly higher incidence of HPV 18 in penile carcinomas than those found elsewhere.
In If HPV types 16 or 18 were responsible for neoplastic transformation of penile carcinomas, irrespective of histological types and grades, it seemed unlikely that viral DNA should disappear from the better differentiated tumours while being retained in the less differentiated ones. The more likely explanation is that different aetiological effectors were operative in these different groups of penile carcinomas. To support this view we found the less differentiated and HPV positive penile carcinomas in our series occurring in a significantly older age group of patients than those better differentiated tumours. Based on the evidence accumulated so far, we concluded that penile verrucous carcinomas were rarely, if ever, associated with HPV types 16 and 18.
In summary, our study shows that HPV 16 and HPV 18 each infected 10% of penile carcinomas in Hong Kong. Infection by both HPV types occurred in 5% of penile carcinomas. The incidence was very much lower than that found in cervical carcinomas studied by our laboratory. The older age of patients who had penile carcinomas of higher grades and the exclusive occurrence of HPV types 16 and 18 in this group of tumours suggest that the better differentiated tumours, unlike the higher grade tumours, were not associated with HPV types 16 and 18. The absence of HPV types 16 and 18 in penile verrucous carcinoma in our study and several others suggested that there was no association between these HPV types and penile verrucous carcinoma. Further investigations are required to find out whether penile carcinomas are associated with other HPV types.
